VIIT1.3.3-API - CONT CONTI NUOUS | NCREMENTAL APl OPERATI ON

| dentifier:

API - CONT

Oper ati on Nunber: 24

Paraneter Array: The FORTRAN identifier used for the paraneter array

for this Operation is PO Paraneter values that are unit dependent
are stored in English units. The contents of the PO array are:

Posi tion Contents
1 Operati on versi on nunber (integer)
2-6 Description of |ocation where the Operation is applied
7 Comput ational tinme interval in hours (integer) - tine
interval of precipitation and runoff time series
8-9 Rai n+melt time series identifier
10 Rai n+nelt tinme series data type code
11-12 Total runoff tinme series identifier:
bl ank = not out put
13 Total runoff time series data type code:
bl ank = not out put
14 First quadrant variability option (integer):
0 = use week nunber
1 = use AEI
2 = use ATI
15 Locati on of potential evaporation (PE) tinme series
information in the PO array: 1/
0 = no PE data (when PQ(14).NE. 1)
16 Locati on of areal extent of snow cover tinme series
information in the PO array: 2/
0 = no areal extent of snow data
17 Location of water-equivalent tinme series information
in the PO array: 2/
0 = no water-equival ent data
18 Location of air tenperature tine series information in
the PO array: 3/
O = no air tenperature data (when PQ(14).NE. 2 and
PO(24) . EQ 0)
19 Location of stormrunoff tinme series information in
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the PO array: 4/
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Posi tion

Cont ent s

20

21

22

23

24

25
26

27

28

29

30

31

32

33-35

Not es:
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0 = stormrunoff tine series not generated

Locati on of groundwater runoff or discharge tine
series information in the PO array: 5/
0 = groundwater runoff or discharge tine series not
gener at ed

Locati on of Antecedent Index tinme series information
in the PO array: 2/
0 = Antecedent Index time series not generated

Location of APl tine series information in the PO
array: 2/
0O = APl tinme series not generated

Control for printing detailed output: 6/
0 do not print
>0 operational program - print output
calibration progranms - |location in PO array
of when to print detail ed output

Location in PO array of frozen ground information: 7/
0 = frozen ground not consi dered

Ant ecedent | ndex adjustment (zero for calibration)

Locati on of surface runoff parameters in the PO array
8/

Locati on of groundwater runoff paranmeters in the PO
array 9/

Nunmber of values in the PO array (integer)

Location of APl contents tine series information in
the PO array: 2/
0 = APl contents tine series not generated

Location of AEl (PQO(14).EQ 1) or ATI (PQ(14).EQ 2)
time series information in the PO array: 2/
0 = AEl or ATI time series not generated

Locati on of percent surface runoff tine series
information in the PO array: 4/
0 = percent surface runoff tinme series not
gener at ed

Locati on of water balance suns in the PO array: 10/
0 = sunms not stored

Unused
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The following 4 array positions are used for the PE tine series
i nformation are:

o identifier (2 values)

o data type code

o PEADJ

The following 4 array positions are used for areal extent of snow
cover, water-equivalent, Antecedent |ndex, API, APl contents, AEl
and ATl tinme series information:

o identifier (2 values)

o data type code

0 data tinme interva

The following 7 array positions are used for Air tenperature
i nformati on:
0O air tenperature tine series identifier (2 val ues)
data type code
time interva
el evation difference
maxi mum | apse rate
nm ni mum | apse rate

OO0o0Oo0Oo

The following 3 array positions are used for stormrunoff and
percent surface runoff

o identifier (2 values)

o data type code

The following 4 array positions are used for the groundwater
runof f and drai nage area i nformation:
o identifier (2 values)
o0 data type code)
0o drainage area (only used if data type code has di scharge
units)

The following 7 array positions are used for print control:
o period currently being checked (maxi mum of 3)
o for each period:
- nonth since Decenber 1899 to start
- nmonth since Decenber 1899 to stop

The following 11 array positions are used for Frozen ground
i nformati on:

Posi tion Contents

1-2 FI time series identifier (blank if not output)
3 FI data type code (blank if not output)

4 FI time interval (zero if not output)
5-6 FEI time series identifier (blank if not output)
7 FEI data type code (blank if not output)

8 FEI time interval (zero if not output)

9 FI CR

10 CF

11 cP

12 CSO L

13 CSNOW

14 GHC
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15 CT
16 EFA
8/ The order of surface runoff paraneters is:
1. PXADJ
2. APRPIK
3. Al XW
4. Al XD
5. CW
6. CD
7. SMX
8. CS
9. FRSX
10. API X
11. PEX
12. PEN
13. EFC
14. PI MWV
15. RIVA
16. RVAI
17. APIKS (if the Operation version number is 2)
I f PO(14)=0:
18. WKW
19. WKD
I f PO(14)=1:
18. AEIK
19. AEIX
20. AEIN
I f PO(14)=2:
18. ATIR
19. ATIX
20. ATIN

Val ues in positions 18-20 are located in positions 17-19 if the

Operati on versi on numnber

9/ The order

aRLME

10/ The following 5 array positions are used for Water
Precipitation or
Tot al
| rpervi ous runoff (IN)
Surface runoff (IN)
Basefl ow runoff (IN)

OO0o0OO0Oo

Carryover

Array:

is 1.

of the groundwat er
BFPK

BFI K

BFI M

Al CR

CG

runof f paranmeters is:

bal ance suns:
rain + melt (IN)
runoff (I'N)

The FORTRAN identifier for the carryover array is

CO.
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The contents of the CO array are:
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Posi tion Contents
API
SM
BFSC
BFI
First quadrant index:
0.0 if PQ14)=0
AElI if PQ14)=1
ATl if PQ14)=2
6 Frost index (Fl):
= 32.0if PQO(24)=0
7 Frost efficiency index (FEI):
= 0.0 if PQO(24)=0

Oabr~rwWNPEF

Subr outi ne Nanes and Functi ons:

Rout i ne Functi on

Pl N24 Read val ues, makes checks and stores values in the PO
and CO arrays

TAB24 Make entries into the Operations Table

PRP24 Print information stored in the PO array

PRC24 Print information stored in the CO array

EX24 Executes the Operation

APl C24 Execute the surface runoff portion of the Operation
for one tinme interval

VEEK24 Comput e di stance of current week between wet and dry
weeks

| NDX24 Update APl and SM val ues

FRZE24 Comput e the frost index

BASF24 Execute the basefl ow portion of the Operation for one

time interval

PUC24 CGenerate card i mages based on the contents of the PO
and CO arrays

TSV24 Obtain time series identifiers and tinme intervals for
t he PUC24 subroutine

COx24 Perform carryover transfer

Routi nes PIN24, PRP24, PRC24, PUC24 and COX24 have the standard
argunent lists as described in Section VIII.4.3.
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SUBROUTI NE EX24 ( PO, CQ PTS, RTS, PETS, SCTS, VEETS, TATS, RSTS, RGTS, Al TS,
API TS, FI TS, API CTS, AEI TS, ATI TS, FEI TS, FRSTS)

Functi on: This is the execution control subroutine for the API-CONT
Oper ati on.

Arqunent List:

I nput/
Arqunent Qutput Type Dinension Description

PO | nput R* 4 Variable Contains paranmeters, options and
time series information

(00) I nput R4 6 Cont ai ns carryover

PTS | nput R* 4 Variable Precipitation data (MV

RTS Qutput R*4 Variable Total runoff values (MV

PETS | nput R* 4 Variable Potential Evaporation data (MV

SCTS I nput R4 Variable Areal snow cover data (deci nal
fraction)

VEETS | nput R* 4 Vari able \Water-equivalent data (MV

TATS | nput R* 4 Variable Air tenperature data (DEGC)

RSTS Qutput R4 Variable Stormrunoff values (MVY

RGTS Qutput R*4 Variable Gound water runoff values (MV
or groundwat er di scharge (CMS)

Al TS Qutput R*4 Vari able Antecedent |Index values (MV

API TS Qutput R*4 Variable APl values (MV

FITS Qutput R*4 Variable Frost index val ues (DEGC)

API CTS Qutput R4 Variable APl contents (MVY

AEI TS Qutput R*4 Variable AEl (MM

ATI TS Qutput R4  Variable ATl (DEGQ)

FEI TS Qutput R*4 Variable FEI (decimal fraction)

FRSTS Qutput R*4 Variable Percent surface runoff (decimal
fraction)
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SUBROUTI NE API C24 (P, STORM PFRS, Al , GARQ, R, PE, AESC, TA, TAVG, iEE Al ADJ
KHR, | MO, | DA, | HR, | VOPT, | FRZE, LV, LSC, | PRI NT, | OUT,
| TP, | BUG)

Function: Executes the surface runoff portion of the API-CONT
Operation for one tine interval. Also calls the groundwater portion
of the nodel.

Arqunent List:

I nput/

Argument OQutput Type Dinension Description

P | nput R4 1 Precipitation/rain+melt (IN)

STORM Qutput R4 1 Storm runoff (IN)

PFRS Qutput R*4 1 Percent surface runoff (deci mal
fraction)

Al Qutput R*4 1 Ant ecedent | ndex (IN)

GWRO Qutput R*4 1 Groundwat er runoff (IN)

R Qutput R*4 1 Total runoff (IN)

PE | nput R* 4 1 Daily potential evaporation (IN)

AESC | nput R* 4 1 Areal extent of snow cover
(decimal fraction)

TA | nput R* 4 1 Air tenperature (DEGF)

TAVG | nput R* 4 1 Daily average air tenperature
( DEGF)

V\E | nput R* 4 1 Wat er - equi val ent (I N)

Al ADJ | nput R* 4 1 Ant ecedent | ndex adjustment (IN)

KHR | nput | *4 1 Current hour within the

hydr ol ogi ¢ day (internal clock -
hydrol ogic day runs from1l to 24
hours internally)

I MO | nput | *4 1 Month - external clock

| DA | nput | *4 1 Day - external clock

I HR | nput | *4 1 Hour - external clock

| VOPT | nput | *4 1 First quadrant variation option:
0 = use week of year
1 = use AEl (potenti al
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I nput/
Arqunent Qutput Type Dinension Description

evaporation data
avai | abl e)

2 = use ATl (average daily air
tenperature data
avai | abl e)

| FRZE | nput | *4 1 Frozen ground control:
0 = do not consider frozen
gr ound

1 = do frozen ground
conmputations (air
tenperature data
avai | abl e)

LVE | nput | *4 1 WAt er - equi val ent data indicator:
0 = data not avail abl e
> 0 = data are avail able
LSC I nput | *4 1 Areal snow cover data indicator:
0 = data not avail abl e
> 0 = data are avail able
| PRI NT | nput | *4 1 Print indicator:
0 = no detailed display
1 = print detail ed display
val ues (header printed
out si de API C24)
| OUT | nput | *4 1 Unit nunmber for printer output
| TP | nput | *4 1 Time interval (hours)
| BUG | nput | *4 1 Debug fl ag:

0 = no debug out put
1 = print debug out put
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SUBROUTI NE BASF24 (P, SMR, Al , RS, RG GW N, DT)

Function: Executes the groundwater

Operation for one tinme interval.

Arqunent List:

runoff portion of the API-CONT

I nput/

Argument OQutput Type Dinension Description

P | nput R* 4 1 Precipitation (IN)

SMR I nput R4 1 Surface noisture ratio (i.e.,
contents divided by capacity)

Al | nput R* 4 1 Fi nal ant ecedent Index (IN)

RS I nput R4 1 Surface runoff (IN)

RG Qutput R*4 1 Groundwat er runoff (IN)

GW N Qutput R*4 1 Groundwater inflow (IN)

DT | nput R* 4 1 Tine interval (decimal fraction
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of a day)
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Subroutine TAB24 (TO, LEFT, | USET, NXT, LPO, PO, LCO, TS MTS, LWORK, | DT)

Function: This is the Operations table entry subroutine for the API-
CONT COper ati on.

Argunent List: The argunents for this subroutine are simlar to the
argunents for the Operations Table entry subroutines for other
Operations. A description of the argunents is contained in section
VITI.4.2-TAB.

Operations Table Array: The contents of the TO array are:

Posi tion Contents

1 Oper ati on number

2 Location in the T array of the next Operation to be
execut ed

3 Location of the PO array within the P array

4 Location of the CO array within the C array

5 Location of precipitation data in the D array

6 Location to put total runoff values in the D array

7 Locati on of potential evaporation data in the D array
(zero if not used)

8 Locati on of areal snow cover data in the D array (zero
if not used)

9 Locati on of water-equivalent data in the D array (zero
if not used)

10 Location of air tenperature data in the D array (zero
if not used)

11 Location to put stormrunoff values in the D array
(zero if not used)

12 Location to put groundwater runoff or discharge val ues
in the D array (zero if not used)

13 Location to put Antecedent Index values in the D array
(zero if not used)

14 Location to put APl values in the D array (zero if not
used)

15 Location to put frost index values in the D array

(zero if not used)
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Posi tion Cont ents

16 Location to put APl contents values in the D array
(zero if not used)

17 Location to put AEl values in the D array (zero if not
used)

18 Location to put ATl values in the D array (zero if not
used)

19 Location to put FEI values in the D array (zero if not
used)

20 Location to put percent surface runoff values in the D

array (zero if not used)
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